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2‐D NASA Hump (cont’d)
6
Baseline case: Typical RANS 35% error in bubble size (overprediction)
2‐D NASA Hump (cont’d)
7
Baseline case: Typical RANS turbulent shear stress too small in magnitude











((x / c)sep 0.665) / 0.665
((x / c)reattach 1.1) /1.1
 ( u v /U 2ref )min@x/c0.8  0.020  / 0.020
 ( u v /U 2ref )min@x/c0.8 0.020  / 0.020  45%
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Typical RANS: turbulent shear stress too small in magnitude











((x / c)sep 0.7) / 0.7
((x / c)reattach 1.1) /1.1
 ( u v /U 2ref )min@x/c1.0 0.019  / 0.019
 ( u v /U 2ref )min@x/c1.0  0.019  / 0.019  50%
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SP 3: Mach 0.5, cold
Set
Point Expt. SA %err SST %err
3 6.3 6.73 6.83 8.67 37.6
7 7.8 6.84 ‐12.3 9.01 15.5
23 5.0 6.00 20.0 7.65 53.0
End of invisicid core, x/Dj
Centerline Mean Velocities
SP 7: Mach 0.9, cold
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Expt. ‐2.73 0.97 3.70
BSL ‐2.50 1.38 3.88
SST ‐4.57 2.54 7.11
k‐ε ‐2.21 1.13 3.33





















Very few Shock Wave/Boundary-Layer Interaction (SWBLI) experiments reported in the open literature meet the rigorous criteria required 
to be considered as a CFD validation dataset. This is particularly true for experiments with detailed turbulence measurements.
OBJECTIVES
Obtain mean and turbulence quantities through a M=2.5 SWBLI of sufficient quantity and quality to be considered as a CFD validation 
dataset. Initial efforts will focus on a Mach 2.5 2-D (in the mean) interaction with follow-on efforts investigating 3-D interactions. Both 
attached and separated interactions will be considered.
APPROACH
A new M=2.5 17cm axisymmetric facility is being constructed to investigate SWBLIs. The facility will be located in Test Cell W6B at NASA 
GRC. The SWBLI is generated by a cone located on the centerline of the facility. The strength of the interaction is varied by changing the 
cone angle. The measurement region of interest is where the conical shock interacts with the naturally occurring facility boundary-layer and 
is highlighted by the box shown in Figure 1. The new facility will be instrumented with conventional pressure instrumentation as well as hot-
wire anemometry for measurement of turbulence quantities. Non-intrusive optical techniques such as PIV will be incorporated in the future. 
Test are also planned with dynamic surface shear film and fast response Pressure Sensitive Paint (PSP) in collaboration with Innovative 
Scientific Solutions, Incorporated (ISSI).
POC: David O. Davis (GRC)  
Figure 1. 17cm Axisymmetric Supersonic Wind Tunnel
RESULTS
The new facility design is complete and 
delivery of the hardware is expected by the 
end of December 2014. Calibration of the 
facility is expected to commence in 
December. RANS and LES simulations of 
the facility are also underway at GRC.
SIGNIFICANCE
The data to be generated has been 
previously unavailable. Further, 
development of an in-house capability to 
investigate SWBLIs will allow CFD code 
developers and turbulence modelers to 
have direct input into the experiment. It will 
also allow the ability to revisit 























This Powerpoint presentation as well as additional write-ups on the 
recommended test cases will be posted to the 
http://turbmodels.larc.nasa.gov website
